JMJD6 modulates DNA damage response through downregulating H4K16ac independently of its enzymatic activity.
The initiation and transduction of DNA damage response (DDR) occur in the context of chromatin, and modifications as well as the structure of chromatin are crucial for DDR signaling. How the profound chromatin alterations are confined to DNA lesions by epigenetic factors remains largely unclear. Here, we discover that JMJD6, a Jumonji C domain-containing protein, is recruited to DNA double-strand breaks (DSBs) after microirradiation. JMJD6 controls the spreading of histone ubiquitination, as well as the subsequent accumulation of repair proteins and transcriptional silencing around DSBs, but does not regulate the initial DNA damage sensing. Furthermore, JMJD6 deficiency results in promotion of the efficiency of nonhomologous end joining (NHEJ) and homologous recombination (HR), rapid cell-cycle checkpoint recovery, and enhanced survival after irradiation. Regarding the mechanism involved, we demonstrate that JMJD6, independently of its catalytic activity, interacts with SIRT1 and recruits it to chromatin to downregulate H4K16ac around DSBs. Our study reveals JMJD6 as a modulator of the epigenome around DNA lesions, and adds to the understanding of the role of epigenetic factors in DNA damage response.